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DETAILED ACTION 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 

Drawings 

Figure 1 should be designated by a legend such as -Prior Art-- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the examiner does not accept the changes, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-23 are rejected under 35 U.S.C. 102(b) as being anticipated by Kozaki 
(US 2002/00536760) 
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Regarding claim 1, Kozaki discloses a laser diode comprising: 
a substrate (Fig. 1, #101); 

a lower material layer formed on the substrate (#102-105); 

a resonance layer formed on the lower material layer (#106-109); 

an upper material layer formed on the resonance layer and having a ridge at the 

top (#110-111); 

a buried layer having a contact hole corresponding to the ridge of the upper 
material layer (#162, paragraph [0232]); 

a protective layer formed of a material different from the material of the buried 
layer, and having an opening corresponding to the contact hole of the buried layer 
(#164); and 

an upper electrode formed on the protective layer to contact an upper surface of 
the ridge through the contact hole (#120). 

Regarding claim 2, Kozaki discloses the claimed invention as outlined in claim 1, 
wherein the lower material layer includes: a first compound semiconductor layer stacked 
on the substrate (#103); and a lower cladding layer stacked on the first compound 
semiconductor layer (#105). 

Regarding claim 3, Kozaki discloses the claimed invention, wherein the first 
compound semiconductor layer is an n-GaN based group lll-V nitride semiconductor 
layer (paragraphs [0065] and [0150]). 
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Regarding claim 4, Kozaki discloses the claimed invention, wherein the lower 
cladding layer is an n-GaN/AIGaN layer (paragraph [0154]). 

Regarding claim 5, Kozaki discloses the claimed invention, wherein the 
resonance layer further includes: 

a lower waveguide layer (#106) stacked on the lower cladding layer (#105) and 
having a refractive index larger than that of the lower cladding layer (paragraph [0037], 
lines 31-); 

an active layer (#107) stacked on the upper surface of the lower waveguide layer 
to generate a laser beam; and 

an upper waveguide layer (#109) stacked on the active layer. 

Regarding claim 6, Kozaki discloses the claimed invention, wherein the refractive 
indexes of the upper and lower waveguide layers are lower than the refractive index of 
the active layer (paragraph [0037], lines 31-). 

Regarding claim 7, Kozaki discloses the claimed invention, wherein the active 
layer is a GaN based group lll-V nitride compound semiconductor layer of ln x AlyGai. x -yN 
where 0<x<1, 0<y<1, and x+y<1 (paragraph [0065]). 

Regarding claim 8, Kozaki discloses the claimed invention, wherein the upper 
material layer includes: 
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an upper cladding layer (#110) stacked on the upper waveguide layer and having 
a ridge (paragraph [0126] and Fig. 1) and a refractive index smaller than that of the 
upper waveguide layer (paragraph [0037], lines 31-); 

a second compound semiconductor layer formed on the ridge (#111, paragraph 
[0166]). 

Regarding claim 9, Kozaki discloses the claimed invention, wherein the upper 
cladding layer is a p-GaN/AIGaN layer (paragraph [0164]). 

Regarding claim 10, Kozaki discloses the claimed invention, wherein the second 
compound semiconductor layer is a p-GaN based group lll-V nitride semiconductor 
layer (paragraph [0166]). 

Regarding claim 11, Kozaki discloses a manufacturing method of a laser diode, 
the method comprising: 

forming a laser oscillating structure including a substrate (#101), a resonance 
layer on the substrate (#106-109), and cladding layers (#105, 110) formed on and under 
the resonance layer and having a ridge protruding to a predetermined height (paragraph 
[0126], Fig. 1); 

forming a buried layer on top of the structure to cover the surface of the ridge 
(#162, paragraph [0232]); 

sequentially forming a protective layer (#164) and an etch back material layer on 
the surface of the buried layer; 
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etching the etch back material layer by an etch back process to a predetermined 
depth to expose a portion of the protective layer at the upper direction of the ridge 
(paragraphs [0167]-[0174]); 

removing the portion of the protective layer, which is not covered by the etch 
back material layer, by using an etchant to form an opening which exposes a portion of 
the surface of the buried layer on the ridge (paragraphs [0167]-[0174]); 

removing the etch back material layer remained on the buried layer (paragraphs 
[0167]-[0174]); 

forming a contact hole by etching the portion of the buried layer, which is 
exposed through the opening of the protective layer (paragraphs [0167]-[0174]); and 

forming an upper electrode that contacts to the top surface of the ridge through 
the contact hole on the protective layer (#120, (paragraphs [0167]-[0174]). 

Regarding claim 12, Kozaki discloses the claimed method, wherein the forming 
of the layer oscillating structure further includes: 

forming a lower material layer including a lower cladding layer, on the substrate 
(#102-105); 

forming a resonance layer including an active layer, on the lower material layer 
(#106-109); and 

forming an upper material layer (#110-1 11), which includes an upper cladding 
layer and a contact layer and having the ridge protruding to a predetermined height, on 
the resonance layer. 
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Regarding claim 13, Kozaki discloses the claimed method, wherein the forming 
of the lower material layer further includes: 

forming a first compound semiconductor layer on the substrate (#103, paragraph 
[0150]); and 

forming the lower cladding layer on the first compound semiconductor layer 
(#105, paragraph [0153]). 

Regarding claim 14, Kozaki discloses the claimed method, wherein the first 
compound semiconductor layer is formed on n-GaN based group lll-V nitride 
(paragraphs [0065] and [0150]). 

Regarding claim 15, Kozaki discloses the claimed method, wherein the lower 
cladding layer is formed of n-GaN/AIGaN (paragraph [0154]). 

Regarding claim 16, Kozaki discloses the claimed method, wherein the forming 
of the resonance layer further includes: 

forming a lower waveguide layer (#106) having a refractive index larger than that 
of the lower cladding layer (paragraph [0037], lines 31-), on the lower cladding layer 
(#105); 

forming an active layer that generates a laser beam (#107), on the lower 
waveguide layer; and 

forming an upper waveguide layer (#109) on the active layer. 
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Regarding claim 17, Kozaki discloses the claimed mothod, wherein the upper 
and lower waveguide layers are formed of materials having refractive indexes smaller 
than that of the active layer (paragraph [0037], lines 31-). 

Regarding claim 18, Kozaki discloses the claimed method, wherein the upper 
(paragraph [0162]) and lower waveguide layers (paragraph [0156]) are formed of GaN 
based group lll-V compound. 

Regarding claim 19, Kozaki discloses the claimed method, wherein the active 
layer is formed of GaN based group lll-V nitride compound of ln x AlyGai. x -yN where 
0<x<1 , 0<y<1 , and x+y<1 (paragraph [0065]). 

Regarding claim 20, Kozaki discloses the claimed method, wherein the forming 
of the upper material layer further includes: 

forming an upper cladding layer (#110) having a refractive index smaller than that 
of the upper waveguide layer (paragraph [0037], lines 31-), on the upper waveguide 
layer; and 

forming a second compound semiconductor layer on the upper cladding layer 
(#111, paragraph [0166]). 

Regarding claim 21, Kozaki discloses the claimed method, wherein the upper 
cladding layer is formed of p-GaN/AIGaN (paragraph [0164]) 
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Regarding claim 22, Kozaki discloses the claimed method, wherein the second 
compound semiconductor layer is formed of p-GaN based group lll-V nitride (paragraph 
[0166]). 

Regarding claim 23, Kozaki discloses the claimed method, further including 
forming a lift-off layer having an opening at a portion corresponding to the ridge, on the 
second material layer, after the etch back material layer is removed and before the 
contact hole is formed (paragraph [0171]). 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rory Finneren whose telephone number is (571) 272- 
2243. The examiner can normally be reached on Mon. - Fri. 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Oh Harvey can be reached on (571) 272-1835. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). y , o ^ 
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Supervisory Patent Examiner 
Art Unit 2828 
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